each sample were taken and submitted to the acetolysis method (Erdtman 1960) . The sediment was mounted on slides in glycerin jelly (stained with safranine) and sealed with paraffi n wax.
For each sample fi ve slides were provided. Subsequently qualitative and quantitative analyses of the pollen grains were carried out. For the qualitative analysis, exploratory observations were made to identify the main pollen types present, which were botanically classifi ed by the palynological literature available (Roubik & Moreno 1991; Lima et al. 2008) . Also comparisons were made of some pollen types encountered in the samples with a pollen reference library for different areas in Bahia state.
For the quantitative analysis, 1,500 pollen grains per sample were counted (Vergeron 1964) . Then relative and average abundances and relative frequency of the pollen grains in the samples were calculated. According to Louveaux et al. (1978) , if 1,200 pollen grains are counted, the percentages have an accuracy of 1% and the use of digits after the decimal point is not justifi ed. Pollen types with abundance less than 1% were considered as "present".
Results and discussion
The qualitative analysis revealed 46 pollen types whose botanical affi nity was established at least to family level. Leguminosae (9) (Mimosoideae, 5 and Papilionoideae, 4), Asteraceae (4), Euphorbiaceae (4), and Scrophulariaceae (4) had the highest richness of pollen types. All other families were represented by one pollen type, except Myrtaceae with 3 types, and Anacardiaceae and Sapindaceae, 2 pollen types each (Tab. 1).
Determination of the botanical family using pollen morphology is not diffi cult. However, it is not so easy to distinguish genera using only pollen grain characteristics. In most cases, it is not possible to establish the plant species, so it is necessary to recognize only pollen type (Joosten & De Klerk 2002) .
Of the 35 samples analyzed, 13 had all pollen types identifi ed. Nevertheless, 7 samples had some unidentifi ed pollen types, whose relative abundance varied from 1.33% (sample 02) to 16.47% (sample 23); in 14 other samples, relative abundance was very low for the unidentifi ed pollen types, <1% (Tab. 1).
The diffi culty in identifying the botanical affi nity of a pollen grain is linked to the knowledge of the regional fl ora (Borges et al. 2006) , likewise the acetolysis use, affecting the structure of some grains and making identifi cation a diffi cult process. There are also pollen grains from different plant families with similar morphology, like the 3-colp(or)ate and microreticulate pollen, very common among the Angiosperms.
Elaeis (Arecaceae), Cecropia (Cecropiaceae) and Mimosa pudica (Leguminosae-Mimosoideae) pollen types occurred in many samples and also show high abundance values (Tab. 1 and 2).
Other pollen types like Spondias (Anacardiaceae), Eupatorium (Asteraceae), Ricinus (Euphorbiaceae), Centrosema (Leguminosae-Papilionoideae), Eucalyptus (Myrtaceae), Scoparia (Schrophulariaceae), Schrophulariaceae type 1 and Triunfeta (Tiliaceae), in spite of having low relative abundance values (Tab. 2), had values above 1%.
In a review on plants used by bees for collecting trophic resources in Neotropical regions, Ramalho et al. (1990) verifi ed that the families Anacardiaceae, Arecaceae, Asteraceae, Balsaminaceae, Euphorbiaceae, Fabaceae, Lamiaceae, Leguminosae, Moraceae, Proteaceae, Rubiaceae and Sterculiaceae are important to Apis mellifera. Many of these families were observed in our study with large representation, especially Leguminosae and Asteraceae.
According to Carvalho et al. (1999) , the fact that some species present low abundance values (<1%) may be related to plant biology factors, such as low pollen production, or linked to the harvest behavior of the bee (indirect collection and/or collected resource). However, it is also possible that pollen grains had accidently contaminated the pollen masses carried during foraging activities, contributing to increase the number of pollen types with low representation.
Despite the botanical diversity in the Atlantic Forest, Camillo & Garófalo (1989) explain that the exclusion of some species from the list of plants visited by bees may be due either to the fact that the plants do not attract these insects, or the bees may prefer certain supply sources because of the ease of harvesting the reward; likewise the quantity and quality of trophic resources available and interactions with competitors may affect this event.
Eusocial bees are considered to be specialists in high fl oral densities. They choose the resources from which they can obtain larger quantities of food and so monopolize them, utilizing similar strategies of foraging. In other words, intensive use of few fl oral resources (Imperatriz-Fonseca et al., 1984) . Some authors state that bees have a generalist habit of foraging (for example, Aguiar et al. 2002; Aguiar 2003) , but show certain fl oral preferences (ImperatrizFonseca et al. 1984) .
The pollen types Elaeis, Cecropia and Mimosa pudica, respectively, were the most frequent in the samples analyzed (Tab. 2). Elephantopus, Eupatorium and Poaceae types, although few, abundant in the samples where they occurred, presented high relative frequencies, once they were calculated in relation to the totality of the material analyzed.
Some of the pollen types encountered in our samples have been considered important (even when they are found at low frequency) because they are indicators of ecosystems. For example, Alchornea (Euphorbiaceae), Brosimum (Moraceae), Cecropia (Cecropiaceae) and Elaeis (Arecaceae) are indicators of hygrophilous forests (Mori et al. 1983) . Also registered were pollen types associated with Myrtaceae species that can be related to the restinga ecosystem and hygrophilous forest.
It is interesting point to out that none of the main pollen types found in the samples were indicators of mangrove vegetation (at least the shrub and tree species), like that related to Avicennia, Laguncularia and Rhizophora species (Silva & Santos 2009 ). It is possible that the availability of resources in forest and restinga areas was more attractive to bees, and the apiaries were installed preferentially in those areas.
With region that this pollen type represents an invasive species, which quickly substitutes the original vegetation in disturbed areas, serving as an indicator of environmental impact. Other works have referred to the occurrence of this type in bee products and although it had been considered anemophilous, it plays an important role in the geographical demarcation of these products (Moreti et al. 2000; Luz et al. 2007; Modro et al. 2007 ). This information agrees with our results when we consider that the Cecropia type was one of the most constant among the samples from Canavieiras -a municipality where devastation of the Atlantic Forest is increasing more and more.
Conclusion
The bee pollen produced in the municipality of Canavieiras is constituted by the association of many pollen types, most of which are related to common species from Atlantic Forest. The pollen spectrum presented here indicates some plant species more important to regional bee pasture, as the species Mimosa pudica (Leguminosae). Palynological analysis provides an additional tool for development of the regional apiculture. 
